R-3833C GV-1 Tredell County

PROJECT SPECIAL PROVISIONS
GEOENVIRONMENTAL

CONTAMINATED SOIL (4/11/2023)

The Contractor’s attention is directed to the fact that soil contaminated with petroleum
hydrocarbon compounds and coal combustion by-product exist within the project area. The known
areas of contamination are indicated on corresponding plans sheets. Information relating to these
contaminated areas, sample locations, and investigation reports will be available at the following

web address by navigating to the correct letting year and month then selecting, “Plans and
Proposals”, “R-3833C”, “Individual Sheets/520 GeoEnvironmental”:

http://dotw-xfer(Q1.dot.state.nc.us/dsplan/

Petroleum Contaminated Soil

Petroleum contaminated soil may be encountered during any earthwork activities on the project.
The Contractor shall only excavate those soils that the Engineer designates necessary to complete
a particular task. The Engineer shall determine if soil is contaminated based on areas shown on the
plans, petroleum odors, and unusual soil staining. Contaminated soil not required to be excavated
is to remain in place and undisturbed. Undisturbed soil shall remain in place, whether contaminated
or not. The Contractor shall transport all petroleum contaminated soil excavated from the project
to a facility licensed to accept petroleum contaminated soil.

In the event that a stockpile is needed, the stockpile shall be created within the property boundaries
of the source material and in accordance with the Diagram for Temporary Containment and
Treatment of Petroleum-Contaminated Soil per North Carolina Department of Environmental
Quality’s (NCDEQ) Division of Waste Management UST Section GUIDELINES FOR EX SITU
PETROLEUM CONTAMINATED SOIL REMEDIATION. If the volume of contaminated
material exceeds available space on site, the Contractor shall obtain a permit from the NCDEQ
UST Section’s Regional Office for off-site temporary storage. The Contractor shall provide copies
of disposal manifests completed per the disposal facilities requirements and weigh tickets to the
Engineer.

Coal Combustion By-Product (Coal Ash) Contaminated Material

Coal ash contaminated material may be encountered during earthwork activities on Parcels 033
040, 043, 046, 073 and 082. The Contractor shall only excavate those materials that the Engineer
designates necessary to complete a particular task. Coal ash contaminated material not required to
be excavated is to remain in place and undisturbed. Undisturbed soil shall remain in place, whether
contaminated or not.

Coal ash contaminated material shall be excavated in such a manner that minimizes material
washing downstream. The contractor shall begin excavation at the upstream end of parcels with
known coal ash. Coal ash contaminated material removed during construction shall be transported
to a waste treatment and disposal facility that is fully approved and permitted by all applicable
environmental regulatory agencies to receive, treat and/or dispose of the material. It shall be the
Contractor’s responsibility to locate such a facility. All material shall be contained appropriately
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during transport to the disposal facility. Departmental approval of the specific facility identified
for use by the Contractor shall occur prior to removal of any material from the project limits.

The Contractor shall provide the Department with all transportation manifests and certificates of
acceptance from the receiving disposal facility weekly. The Department will be the regulatory
generator of all waste excavated and removed from within its right of way. The Contractor, with
the approval of the Engineer, is authorized to sign all waste transportation and disposal manifests
on behalf of the Department.

Measurement and Payment:

The quantity of contaminated soil/contaminated material hauled and disposed of shall be the actual
number of tons of material, which has been acceptably transported and weighed with certified
scales as documented by disposal manifests and weigh tickets. The quantity of petroleum
contaminated soil, measured as provided above, shall be paid for at the contract unit price per ton
for “Hauling and Disposal of Petroleum Contaminated Soil”. The quantity of coal ash
contaminated material, measured as provided above, shall be paid for at the contract unit price per
ton for “Hauling and Disposal of Coal Ash Contaminated Material.”

The above price and payment shall be full compensation for all work covered by this section,
including, but not limited to stockpiling, loading, transportation, weighing, laboratory testing,
disposal, equipment, decontamination of equipment, labor, and personal protective equipment.

Payment shall be made under:
Pay Item Pay Unit

Hauling and Disposal of Petroleum Contaminated Soil Ton
Hauling and Disposal of Coal Ash Contaminated Material Ton
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PRELIMINARY SITE ASSESSMENT

SR 1100 (BRAWLEY SCHOOL ROAD) IMPROVEMENTS
TIP NO. R-3833C, WBS NO. 34554.2.4

NCDOT PARCEL NOS. 33, 34, 35, 36, 37, 38, 39, 40, 43, 46, 73, AND 82
BRAWLEY SCHOOL COAL ASH STRUCTURAL FILL SITE
MOORESVILLE, IREDELL COUNTY, NORTH CAROLINA

PREPARED FOR:

NORTH CAROLINA DEPARTMENT OF TRANSPORTATION
C/O STANTEC

801 JONES FRANKLIN ROAD SUITE 300

RALEIGH NORTH CAROLINA 27606-3394

PREPARED BY:

FALCON ENGINEERING, INC.
1210 TRINITY ROAD, SUITE 110
CARY, NC 27513

PROJECT NUMBER: G18063.02
OCTOBER 30, 2019




ALCON

October 30, 2019

Mr. A. Dean Sarvis PE

Stantec

801 Jones Franklin Road, Suite 300
Raleigh, North Carolina 27606-3394

Re: Preliminary Site Assessment
SR 1100 (Brawley School Road) Improvements
TIP No. R-3833C, WBS No. 34554.2.4
NCDOT Parcel Nos. 33, 34, 35, 36, 37, 38, 39, 40, 43, 46 73, and 82
Brawley School Road Coal Ash Structural Fill Site
Mooresville, Iredell County, North Carolina

Dear: Mr. Sarvis:

Falcon is pleased to present the attached Geophysical report in support of the above-mentioned Project. Falcon
performed a Phase I Environmental Site Assessment (ESA) for R-3833C under Project No. G18063.01 dated
March 2019. The ESA identified the permitted Brawley School Road Coal Ash Structural Fill Site (Fill Site)
within the R-3833C Study Area.

Falcon reviewed available information from The North Carolina Department of Environmental Quality
(NCDEQ) Mooresville Regional Office concerning the Fill Site. The State file contained an Acknowledgment
and Consent form dated February 27, 1995. This form documents the landowner’s (at the time) consent to the

use of coal combustion by-products (ash) as structural fill and estimates the volume of ash at 100,000 tons.

The State file also included a Structural Fill Notification from Duke Power Company dated February 28, 1995.
The Notification states; “The proposed project will utilize approximately 60,000 cubic yards of ash in a structural fill
application to develop the property for marketing. The Fill Site is located at the intersection of US highway 21 and State Road
1100 (Brawley School Road) in Iredel] Connty.” A Map of the limits of the permitted site was included in the state
file. The map indicates the above parcels are within the limits of the fill site.

Falcon directed Pyramid Environmental (Pyramid) to perform a EM31 Conductivity Survey from within the
existing edge of pavement to the proposed Right-Of-Way (ROW) and/or easements at each parcel listed above,
whichever distance was greater. The purpose of the geophysical investigation was to locate and delineate the
horizontal extents of the buried ash deposit (if present) across the portion of each property where proposed
ROW and/or easements were present. Based on Pyramid’s expertise and experience it was expected that the
presence of buried ash would result in a significant increase in ground conductivity relative to the surrounding

native soil.

FALCON ENGINEERING, INC. / 1210 TRINITY ROAD, SUITE 110 CARY, NC 27513/ P: 919-871-0800 / WWW.FALCONENGINEERS.COM
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Three distinct zones of increased conductivity that do not correspond to buried utilities were observed. These
areas indicate the potential presence of ash. These areas are located:

> On the south side of Parcel 43
> On the west side of Parcel 39
> On the west and south sides of Parcel 34 which is also the north side of Parcel 82

A map of the areas interpreted to contain possible buried ash is included as Figure 3 in the attached Geophysical
Report.

Please review this report and advise us if you have any questions or concerns. We appreciate this opportunity
to provide services to you and look forward to partnering with you on future projects. If you have any questions,
please give Falcon a call at (919) 871-0800.

Sincerely,
FALCON ENGINEERING, INC.

- %‘;’éy ﬂ/m Ofﬁ/“%ﬂ o =y

Christopher J. Burkhardt Jeremy R. Hamm, PE

Environmental Services Manager Geotechnical Services Manager

Attachments: Brawley School Road Coal Ash Structural Fill Site File Review Documents and Maps
Geophysical Report

STANTEC / R-3833C SR 1100 BRAWLEY SCHOOL ROAD / G18063.02 / OCTOBER 30, 2019 3



Duke Project As Listed On The NC Solid Waste Section’s List of All
Coal Ash Structural Fills:

Iredell; Brawley School Road;
Duke Power (L. Evans); Duke Power; Marlo Corporation;
March, 1995; May 1, 1995;



Duke Power Company
Electric System Support
13339 Hagers Ferry Road
Huntersville, NC 28078-7929

EYURE POWER

March 31, 1997

William Hocutt

North Carolina Department of Environment,
Health and Natural Resources

Solid Waste Section

P.O. Box 27687

Raleigh, NC 27611-7687

SUBJECT:  Structural Fill Closure Requirement
Record Number: 006021

Mr. Hocutt:

In accordance with Section .1706(d) of the Solid Waste Management Rules for the
Beneficial Use of Coal Combustion By-Products, please find attached “Closure
Certifications” for all of the coal ash structural fill projects conducted by Duke Power
Company as listed on the NC Solid Waste Section’s “List of All Coal Ash Structural
Fills”. In addition, a copy of the “Recordation Statement” for each project is also
included. Please note that the “Recordation Statement” is a requirement of the land
owner and is being provided by Duke Power as a courtesy/service to the land owner.

The information attached will supersede the closure certifications previously submitted
on January 2, 1997. Therefore, the previously submitted closure information should be

deleted from your file(s) and replaced with the attached.

If you have any questions concerning these documents, please contact me at 704-875-
5956.

. -
\.W e

ﬁ/{mjk , 2@ lin
L. D. Evans, CHMM

Scientist
Environmental Division - Waste Management

LDE/E03972

Attachments

</’5 /,QPrmted on Tree Free Paper
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ertificate of Compliance

/"7;Thls'document‘shall serve as’ notlce that property owned bY Floyd .

x\fGreene and-William Grigg; located on, Brawley School Road (known
- .as’ ‘the Brawley School Road Retail Slte) has been developed w1th
j;/eoal ash p o""ded by Duke Power Compa y k R

‘ Whereas,(thls document is" prov1ded as ev1dence of compllance w1th,

‘”,fall the requlrements of Solid Waste Regulatlon Sectlon 1700 and"

xfspec1f1cally to meet Sectlon 1706 Closure of Structural Flll
,Fa0111t1es spart (d)‘ S G : i

~ P.O.Boc47i851 * Charlotie, NC 282471851 + (704 5442228
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The vhEerdignesd, Marlie Cosporaticn, & Worth Carolina
cerposstion, end Bortiowllo-Jeiferson Cogp., & Bozth Carclins
Corporatien, im acoordance with the provisions of W.C.0.8 130A-294
end 154 SCHC 138.1703, echnowledge that thay sre thes cwnexs of the
renl propesty logsted in Davidson Township, Iredsll County, Noreh
Carolina, and wore spescilically descoribed on Bohedules A sttached
PEweo .

The vadersigned further asknowledge and coneent $o the
wss of coal cosbustion by-products as structasal £111 on the real
propesty desocided on Bobsdele A. fThe voluse of cos) combustion
by-peodesct? placed on this property 15 estimated to be 10%,878
tona. ‘

» Paegesville, WO,

e anderaligned further agree to regord this dosument
e® cegeized by 13a WOAC 138.1707.

IN WITHRSE YHERKOP, Marlo Corpozstion hasz caugsed thia
fnztrumshnt €6 be aigned in itd S0rporets nase by lts President and
attestad by Lite Becxetary with its corporate sesl %0 be hereunts
affined, and Noaticello-Jeffersen Corp. hae oceused this
ieatzoment €0 be signed i 1%e dorporsce name by its President and
8ttastad By its Sesvetary with ite curpocets seal to be hersunis
atftined, this 0" day ot _Qm_. 1996,

i
:
N

YARLO CORPORATION

MNOFTICRLID-JUPPANGCH CORY.




Division of Solid Waste Management

State of North Carolina
Department of Environment,
Health and Natural Resources | ‘& @
o i '
Vo

o Y
James B. Hunt, Jr., G o}
Jorn\rzufhcn BL.”?%ov{/es, cS)e\algrrgfc::ry D E H N R

William L. Meyer, Director

March 3, 1985

Mr. Larry D. Evans, Scientist
Electric System Support

Duke Power Company

13339 Hagers Ferry Road
Huntergville, NC 28078-7929

Subject: Coal Fly Ash Structural Fill at Brawley School Road Near
Mooresville, NC in Iredell County Scheduled to Begin in
Early March, 1995.

We are in receipt of your February 28, 1995 proposal for
constructing the subject structural £ill beginning as soon as
possible and planned for completion by May 1, 1995. The,
information submitted satisfies the requirements for coal ash
structural fill activities as set forth in Solid Waste Management
Rules 15A NCAC 13B Section .1700 concerning beneficial use of coal
combustion by-products.

We appreciate the additional information supplied by you to
Bill Hocutt on March 3, 1995 about the french drain shown on your
construction drawing. Our concern was that this might involve a
perennial stream. That would have at least required additional
separation of the fly ash from the stream. We are satisfied with
the five feet of earthen cover since you state that any water at
that location would arise from precipitation run-off and that the
specified five feet cover was for the entire length of the french
drain. You further stated that this did not involve ground water
flowing through the site.

(over)

P.O. Box 27687, Raleigh, North Carolina 27611-7687  Telephone 919-733-4996 FAX 919-715-3405
An Equal Opportunity Affrmative Action Employer 80% recycled/ 10% post-consumer paper



As previously agreed to between Duke Power and the Solid Waste
Management Division, Duke Power is accepting the responsibility of
informing the landowner(s) of their responsibility should any
groundwater contamination occur due to this structural fill
activity.

incerely,

ama

James C. Coff
Permitting Branch Supervisor
Solid Waste Section

cc: Julian Foscue
Anthony Foster
Bill Hocutt
John P. Nerison, P.E.
Larry S. Harper



fnand

Duke Power Company
Electric Sysiem Support
13339 Hagers Ferry Road
Huntersville, NC 28078-7929

February 28, 1995

William Hocutt

North Carolina Department of Environment,
Health and Natural Resources

So0lid Waste Section

401 Oberline Road

Suite 150

Raleigh, N. C. 27605

SUBJECT: Structural Fill Notification
Brawley School Road Property
Marlo Corporation & Grigg Investment
File: GS-707.02 (Fossil)

Mr. Hocutt:

In accordance with Section .1706 of the Solid Waste Management
Rules (Requirements For Beneficial Use Of Coal Combustion By-
Products), please find attached the required written notification
for the referenced structural fill project. Included in the
notification are construction plans required for coal combustion
by-products applications greater than 10,000 cubic yards.

If you have any questions concerning the notification, please
contact me at 704-875-5956.

L. D. Evans, Scientist
Environmental Protection - Waste Management

LDE/D029519

Attachments

Received
Solid Waste

Section

Printed on recycled paper



STRUCTURAL FILL NOTIFICATION

Duke Power Company
Brawley School Road Property
Marlo Corporation & Grigg Investment

The proposed project will utilize approximately 60,000 cubic yards of fly ash in a structural fill
application to develop the property for marketing. The property is located at the intersection of
US highway 21 and State Road 1100 (Brawley School Road) in {redell Count‘y as indicated on
the attached USGS map (Mooresville Quanrangle, North Carolifia™~ 7.5 minute series). The
project is scheduled to commence as soon as possible and to be completed on May 1, 1995. The
fly ash will be supplied from Duke Power’s Marshall Steam Station located on Highway 150 in
eastern Catawba County at the following address:

Duke Power Company
Marshall Steam Station
PO Box 210

Terrell, N.C. 28682

Larry Evans will serve as the Generator Contact and can be contacted at:

Larry Evans

Duke Power Company

13339 Hagers Ferry Road (MGO3AS5)
Huntersville, N.C. 28078-7929
Phone: 704-875-5956

The following documents are attached:

Signed statement of acknowledgement and consent from property owner
TCLP data and certification

USGS Topographic map showing location of project

Construction Plans




I certify that the TCLP analysis is representative of the fly ash to be used for this project.

v, A, Vo
Larry D. Evans




HAZARDOUS WASTE SAMPLE RESULTS
APPLIED SCIENCE CENTER

STATION : mw%
SMIPLE ID- P TNanatetl U-/ aafy Leach
LAB.SERV. #: G402 095

S S 0 4t i i Ml D 8 0 1 i G G G i S ) (D D a0 o B €A Mk 0 i G e e s 50 G 2R D v R G i G e

I e e —
| AG: | < 0.0 mg/l | 5.0 mg/1 |
| BA: | 0.4 7 mg/l | 100 mg/1l [
| CD: | <0 03 mg/l | 1.0 ng/1 |
| CR: | o 77 mg/1 | 5.0 mg/1 ]
l PB: | < .0 mg/l | 5.0 mg/l |
I AS: | <070 mg/1 | 5.0 mgs1 |
l SE: | o0.27 mg/1 | 1.0 mg/l |
| me: | <000 mg | o2 marn |
| Nz | we met | 1se marn
I TL: | VR mg/l | 130 mg/l I
BRI e R —— |
| BTU: | ve  BTOb | No tmmir |
| 101, s | e swc. | wo nmm |
| ToT. ot | g ®we. | wo nmmer |
FLASH PT. | a2 Deg. F | < 140 beg. ® |
. PH: | wg | value | <2.0 or s1z.5 |
| twamER | MR wwe. | wo nmmin |

._....—-.-——.__._.——.—-——--.—.-—.—-—._._.__...._—._....—_.—_......._-._a.._-.____—-._.__

N/R: NOT REQUESTED.
* EXCEEDS RCRA LIMITS.



03-01-95 02:23PM FROM NeelbRandall, Attys, P02

NORTH CAROLINA
IREDELL COUNTY
ACKNOWLEDGMENT AND CONSENT

The undersigned, Marlo Corporation, a North Carolina corporation,
and William G. Grigg and wife, Jacqulinn 0. Grigg, in accordance with the
provisions of N.C.G.S 130A-294 and 15A NCAC 138.1703, acknowledge that they
are the owners of the real property located in Davidson Township, Iredell
County, North Carolina, and more specifically described on Schedule A attached
hereto.

The undersigned further acknowledge and consent to the use of coal
combustion by-products as structural fill on the real property described on
Schedule A. The volume of coal combustion by-products placed on this property
is estimated to be 100,000 tons. |

The undersigned further agree to record this document as required
by 15A NCAC 13B.1707.

IN WITNESS WHEREQF, said individual parties have hereunto set
their hand and said corporate party has caused this instrument to be signed in

its corporate name by its President and attested with its corporate seal, this
afo—"da_y of Z‘“(étwﬂtK 1995,

MARLO CORPORATION

TS

President

(CORPORATE SEAL)

ATTEST:

INA™N
Secretary \\\""j7




03-01-95 02:23PM FROM Neel&Randall, Attys, P03

NORTH CAROLINA, IREDELL COUNTY.

/Yld/lc,u. K '>)mq . Notary Public of the County and
State aforesaid, certify that V[ 'u (RAER) personally
came before me th1s day and acknewledged that S he is Secretary of

Marlo Corporation, a North Carolina corporation, and that by authority duly
given and as the act of the corporation, the foregoing instrument was signed
in its name by its President, sealed with its corporate seal and
attested by as its Secretary. Witness my hand and

official stamp or seal, this J7J% day of 1995,

Massa K. g

Notary Public

My Commission Expires:

.G -ay

- NORTH CAROLINA, IREDELL COUNTY

I, \1’\0&/!&& K ~— mq , a Notary Public of the County and
State aforesaid, certify that Wglliam G. Grigg and wife, Jacqulinn 0. Grigg,
personally appeared before me this day and acknowledged the execution of the

foregoing instrument. Witness my hand and official stamp or seal, this 7%

day of vy,ga? 1995.
\i7‘y7aﬂﬂld ‘#( awv;;

Notary Public

My Commission Expires:

J-b-98

NORTH CAROLINA. IREDELL COUNTY.






03-01-95 02:23PM FROM Neel&Randall, Attys, P04
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. BEGLAPING o% an existing iren pin {0 the Vine of Judith 4. Latteve, the
nortinmt cornar of First Church of the Ngzarwne of Wooresvilie, 8.6., inc. a2
described in Deed Book 882, psge 79, Iredell County Registey] themce with the
line of Lattave Noreh 84 deg. 33 aim. 3} sec. Nest 1 £9 Test €9 g poing In
tha center of 2 cresk, Lattive cormery thence with Center o creek Seoth 18
dag.18 ain. 37 gec. Vest 7,27 feet 29 & peint {n sald creek; thence Morgh 84
Geg. 47 min. 23 sec. West 197.89 feot 10 an fron pin, Mery B. Heger camgr;
thence with Nary 8. Hager 1ine South 05 deg. 42 sin. 37 sec. West 9§57 feed to
3 pafat n center of State Rosd Ne. 1100, Mary 8. Hager cormer; Uhence with
conter of State Rosd Ne. 1100 Seuth 49 day. 48 min. 12 sec. East 90.32 fewt to
4 paint {n esnter of dridge on State Road Ne. 11065 thence South §5 dee. 25
min. 20 sec. East 122,20 fest to & nefl {n centur of Stats R=ad No. 11 3
thence South 60 deg. 34 min. 11 sac. Fast 62 fest £0 a nail 1a center of State
Rodd Re. 1100; thence South 67 deg. 29 win. 23 see. Zast 50.85 feet te an {ren
pin at the south edge of pivament on State Rsad Ks. 1100 thence Scuth 60 deg.
27 ain, 52 sec. Fass 256.24 Test o an from pin en the south side ef State
Read Xo. 1100, » corner of John C. Craver; thence with Craver 1ine Bopth 57
deg. 36 min. 1§ sec. Eust 326.88 Veet to an fren ;fn on the north side of
Stace Road Me. 110D, Craver cormer) thamea North 71 deg. 42 efn, 28 sec. East

fest to an iren ping Cravar cornar; thence with Craver ){me Seuth 79
¢0g. 47 min. 32 sec. East 488,70 foet %6 an froa pin, Cravar corner; thence
Rorth 76 deg. 12 min. 28 see. Cast 301,13 feet €0 ea from pin 1A Ving of First
Church of the Xazerens of Moeresville, A. €., Ine., Craver cornery thence with
ghurch 1ine North 8) deg. 22 win. 39 sec. £a3t 110 feel ts an existing fron
pin, Chyrch corner) thence Xorth 63 deg. 87 min. 32 sec. Cest 673.54 faet te
tha poing of Beginning, coataining 43.048 acras. mare o lass,

1RACT Tugy

BEGINUING at an aafiting from pin in the wastern line of First Church of the
¥3zarens of Mooresvilie, Inc,, the southeast eorner of Mirian Hobbs Cooke et
al (forserly Egith W, mb:{ ¢arnery thancs with the tine of the First Chureh
of the Nazarens of Mooresvilla, lne, South 03 deg. 22 win. 39 sec. West 166
feet passing over 3 cencrete Bonueent in the west edge of the right of way of
U. §: Higmiay No, 3) to & peint {s the paved portion of N. €. State Road Fe.
1108 (Brawloy School Read); thence with the pivessnt for Stete Rcad Wo. 3100
South 87 deg. 38 min. 4] sec. West 300.31 faot te 2 p.k. nail in pavesent
for State Road No. 1100 shence continuing with pavessnt fop State Road No.
1100 South 87 deg. 82 win. 22 sec. West 46).37 feat %o 4 p.k. M3l in the
povement for SLats Read Ne. 1100] thence continuing with the pavesent ia jRata
Road Wo. 1100 Seuth 87 deg. 48 min. 47 pec. West 538.7) feed to & paint in the
pevewent for State Raed No. 1108, & cornar of John C. Cravar ln the Yiaw of
Mirfas Hodds Cooke, et alj thente with the 1ine of Nirias Nobds fecte, ot 4l
Korth §7 dag. 36 ain, I sec. Cast 150.09 feet to an lron pin, § corner of
Niriam Hobbs Cooke at a); thence cont{nuing with Mirlem Nedds Cooke, ot a!
Ving Mordh 71 deg. 43 win, 28 sec. Hast 458,70 feet %o an iren pin, 4 carnes
of Wir{as Hoddy Cooke, et o)y hence continuing with Wiriew Kebby Cooks, et 8)
1ine Scuth 79 deg, &7 min. 32 sec. Cast 468.70 feet ¢s an iren pin, § corvwr
of Niriam Hobbs Cooke, ot alp theoce with 1ine of Ririss Wodhs Cooks, 68 al
Borth 76 deg. 12 win, 28 sec, Last 301,13 feet to the beginning cormee,
containing J.542 esres, whre or Jesh.

IRACT THREEY

BEGINNING ot 4 point warked Dy 4 concrete somsmnt, which Bonusent marks the
mnhlumrum of thz fifty-thivd tract desceided in tha deed teo
duriington Indystries, Inc. from Moorasville Nills deted April 16, 1985, and
teing recorded in Dacd Book 288, page 408, at seg., 1a tha effice of the
Repiater of Deeds of radell County, Herth Carsiingg and rumaing frea sotd



margin of land osned by Hobbs 964,50 feet te an irem pin fn the center of the
resd, Flayd Haremli's gorier (A the eriginel Yine; Ehence Borth 70 degress 49
winutes 40 secends Exst 74 feet, more or less, 10 & point IR the centeriing of
Y. S uighuy ¥o. 335 thence neriherly along the csnteriing of Y. $. Highmay
Bo. 81, 1,000 Yeet, more or 1253, €5 & point ef she morthern mergim of tha
eriginal immmu tract a3 deseribed in said doeds y thenca South B9
la;ms 18 sinutes 40 seconds West along the merihern sargin of the erigimal
;:g :y-:nm tract 404 feet, more or Yeis, ¢s the point and piaca of

rniag.
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ROAD CLASSIFICATION

Primary highway, Light-duty road, hard or
hard surface............ improved su rface.....

. : Secondary highway,
: . hard surface._ . Unimproved road... c————oo--
NTERVAL 10 FEET. . 2 :
RTI

TIC VERTICAL DATUM OF 192 G Interstate Route Q U. S. Route O State Route

NATIONAL MAP ACCURACY STANDARDS

" QUADRANGLE LOCATION : MOORESVILLE, N. C.
J.S. GEOLOGICAL SURVEY S ‘ : 35080-E7-TF-024 -
3225, OR RESTON, VIRGINIA 22092 : PHOTOINSPECTED 1983
MAPS AND SYMBOLS IS AVAILABLE ON REQUEST ; . 1969
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TEMPORARY DIVERSIONS

6.32 TEMPORARY SLOPE DRAINS 6.62 SEDIMENT FENCE (SILT FENCE)
Figure 6.62a Installaton detai of a sediment i 6.20 Mls —
fence
3 ROCK DAM Compacted soit 2
Iq min »I
3 C Flow
Construction 1. Clear the areas under the embankment and strip it of roots and other objec- (it = Vet iy
Speciﬂcations tionable matesial, Clear the reservoir area 1o facilitate sediment removal. __::.__ﬁu_}‘g I | l%ﬁ%ﬂ%ﬂ E =
SNl = =, = ==
10’ oo 2. Excavate a cutoff trench a minimum of 2t deep and 2 ft wide with 1:1 side e s
spacing I iy I
slopes under the total length of the dam at its ceaterline, Line the trench with (D
N M= 1, exira-strength filier fabric before backfilling with rock. Apply filter fabric under & i
Biaaiic ATy Backfill min 8 ! the rockfill embankment, from the upstream edge of the keyway 10 the ___Figure 6.208 Tempom'v_oarmen ars0n L 1" Z w
g o 4 thick layet o} greves Filter fabric downstream edge of the apron. Oveslap filier material a minimum of 1 ft atall ey
galed [ A 4 / e F % 2 3 2 )
coarse aggregate il ol . . e ) Coarse aggregate P‘ I I I
: 3, Construct the embankment with well-graded rock and gravel to the size and T J
dimensions shown on the drawings. It is important that rock abutments be at ’ LIJ
Figure 6.06a Gravel entrance/exit keeps sediment from leaving the construction site (modified from Va SWCC). Stabilize least 2 ft higher than the spillway crest and at least 1 ft higher than the 18" min Flow w Z
outlet downstream face of the dam, all the way tothe toe, to prevent scour and erosion
al the abutments. : (D—
Bt 0, =) Z
4. Sedimeni-laden watcr from the construction site should be diverted into the fl_;;mr(] O
> basin reservoir at the furthest arca from the dam. "E Z
Bk g 1l level section Extension of fabric and wire ] ' S . = O
A - Mugaan the gravel pad in 3 condilon io prevent mud or sediment from leav- - A into the trench s. Commwm*dﬂﬂhfm@mﬁﬂ_ﬁ cleared 0 minimize sediment : u]
:snlg'\:hc wns::;n:n:;ﬁ: This i require pcud:am topdressing wi:::dz-ihn:: Figure 6.32a Cross section of lemporary slopa drain, Plan View 5“” f':’l"“ Wﬂ::xm;ﬂ:“;::dmﬁ‘&:ﬁw Figure 6.20b Temporary gravel diversion tik for vehicle crossing (modilied from Va SWCC).
. After , inspect any structure to trap sediment and ¢ . uring the construcuon iment ~
it out as necessary. Immediately remove 2l objectionable materials spilled, Silsiesd Epwas face Stabilization). .
washed, or tracked onto public roadways. ks A Construction 1. Remove and propesly dispose of all trees, brush, stumps, and other objec-
b1 :e—Cfpjpco@;ua the ml.ranf:c 1o the slope drain of a standard flared-end 6. Safety—Sediment basins should be considered dangerous because they at- Specifications tionable matcsial.
i P e ; - with a minimum 6-inch metal toe plaie (Fi wact children. Steep side slopes should be avoided. Fences with waming signs
Construction 1. Clear the entrance and exit ass« of all vegetation, roots, and other objec- fittin, - : Plaie (Figure 6.32a). Make all P
: = : s : ’ s walcrught. A standard T-section fittin ; be needed if sing is likely. Al state and local requirements must be e ; : .
Specificanons tianable material and ly grade it. | g may also be used at the inlet. Eau);ww- if trespassing ¥y req uz;::;:smmm minimum constructed cross scction meets all design require-
Temporary diversion—Generally, use an earthen di : : )
2. Place the gravel 1o the specific grade and dimensions shown on the plans, and widirest suelace runoff into the icm liversion with a dike ridge 2y
% ! : porary slope drain. Make the height of the . y : Y ’ 3. Ensure that the 1op of the dike is not lower at any point than the design eleva-
smooth it ridge over the drain conduit a minimum of 1 e Maintenance Check scdiment basins after each rainfall. Remove sediment and restore original i y point
) T M. A -5 foot and at least 6 inches higher " . " : . ton plus the specificd sculement.
3, Provide drainage to carry water 1o a sediment trap or other suitable outlet. ﬂa:cb:dap"“m ndg;c;n{cxu;ou sido. The lowest point af the diversica sidge Construction MATENAL‘;,G ic filier fabr pervious sheet of polypropylene, nylon g e ,
: mimmum 1 above the top of the drain : Cpt o4 1. Use a synthetic filier fabric or & y » . ' 1 ; ; 2 ! :
. . | sy ve the top of the so that design flow can Specifications polycuc:. c:' polycihylene yam, which is certified by the manufacturer or sup- Check the structure for erosion, piping, and rock displacement aficr cach sig- 4. Provide sufficicnt room around diversions (0 permit machine regrading and
4, Ug: ged.ea'mlc fabrics bemuse they improve stability of the foundation in plier as conforming W Lhe requirements shown in Table 6.62b. nificant rainstorm and repair immediately. cleanout I
locations subject to seepage or high water table. Outlet protection—Protcct the outlet of the slope drain from erosion (Pra i 5. Ve the ridge immediately afier i it will A g?l“RggégﬁNg IS THE PROPERTY
: 3 - : 2 PR e 2 " & % E gelaic mediale " in !
641, Quilet Stabilization Structure). e Synihetic filter fabric should contain ultraviolet ray inhibitors and stabilizers o Remove the structure and any unsiable sediment immediately after the consinu Shads SN Snverking doye. construction, unlcss Tosas 2 : DAVIS, CONSULTING
: s construc permancatly stabilized. Smooth the basin site w blend with ENGINEERS AND IS NOT TO BE
rovide a minimum of 6 months of expecied usable tion life al a tion site has been y S |
Construction fcm rature range of 010 120° F. the surounding arca and stabilize. All water and sediment should be removed 1 y _ REPRODUCED OR COPIED IN WHOLE
s o ;mmogiml_mcors_lopcdraimi_sum by walcr saturating the soil and seep- pe rmumb.sinprinrwdam removal. Scd_imcmmldbephlad mdcsngufnd Maintenance mspwmpt_nrydivuﬂonsmamkndlnaevuymmhw 85 INNsAg'I-'rl—'I IT IS NOT TO BE USED
pecifications s along the pipe. This creaies voids from consolidation and piping and causes sediment fences are either 4-inch diameier pine, 2-inch disposal arcas and not allowed (0 flow into sireams or drainageways during ly remove sediment from the flow area and repair the diversion ridge. Careful- a ER PROJECT WITHOUT
washouts. Proper backfilling arcund " Netad . Eaiawe St uate for e structure removal : : : WRITTEN PERMISSION AND IS TO BE
o e s i g arcund and under the pipe “haunches” with stable diamcmroak.otl.SBImellﬂedwimsmmunumlcngmonL Make sure ure : Iy check outless and make timely repairs as nceded. When the area protecied is EETBMED UPON et
: compacting in 6-inch lifis 1o achieve firm contact be- hat sicel posts have projections Lo facilitaie fasiening ihe fabric. permanently stabilized, remove the ridge and the channel 1o blend with the QUEST.
- tween the pipe and the soil at all points will eliminate this type of failure. o s it
6.41 OUTLET STABILIZATION STRUCTU BRI - | s For reinforcement of sandard scngih filie fabric, use wire ence willa .
h =il 2l clevations shown on 3:: plans. .y - - minimum 14 gauge and a maximum mesh spacing of 6 inches. TEMPOR ARY ROCK D AM
2. Slighdy slope the section of pipe under the dike toward its outlet Table 6.62b Regulrements DRAINAGE AREA 10.00 AC
Specifications For i on g RUNOFF COEFF.(C) 0.4
Pipe Outlet to Flat Area— 3. Hand tamp the soil under and around the entrance section in Lifis not o Sediment Fence Fabric Filtering Etficiancy 10YR INTENSITY 7.0 IN/HR oL's
No Well-defined Channel ceed 6 inches ex- Tensile Strength at Standard Strength-
| . 20% (max.) Elongation 30 Iblin in (min) 10¥YR DISCARGE 28.00 CFS Sl
. Extra Strength- DENUDED AREA 10.00 AC able
T :i.ofslmof lﬂsﬂ;:.ldg:hovﬂlﬂxpdrm_dmuaﬂnl: ;Of Olg:be slope has minimum dimen- 50 IbAin in (min) STORAGE REQUIRED 18, 000 CF . Terrl:dmpormaxySoedl' ng Seeding mixture
= [ " N widl, 2 3 i ;
3do A = ~ '; S —_— Slurry Flow Rate 0.3 galsq fumin (min) STORAGE PROVIDED 18,843 CF efvoll:t:‘roand Early Sup:‘l:; ny.m:; n"‘f'g%"ﬂ')
dg 5. Ensure that all slope drain connections are watertight. TOP OF DAM/BERM 106.00 Annual lespedeza (Koba in
B haw e il A WIER ELEVATION 104.00 Mmotil‘::r‘fctow?lm ]
N ) . Ensure matcrial is well-compacied. Securely fasten the exposed BOTTOM OF BASIN 100.00 (DATUM) Korean untains 50
[ TR section of the drain with grommets or stakos spaced than CONSTRUCTION : S Inwpadions whiod K
LR ; 10 fi ! ! when duralion of temporary cover is not t nd
s U3y ": ""‘U‘: T s 1, Construct the sediment barricr of standard strength or extra strength synthétic WIER WIDTH 10.00 FT beyond June. i -
Plan ?cl Fﬁmﬂd the drain beyond the toe of the slope and adequately proiect the out- filter fabrics. DiIVéNg gghfs) - ; 5 g 0 P .
rom ¢rosion. BASI 1 s Seedin es
La 2 Enwcmumctwigmo[mcmdimmt_fcmcdmsnmucwd181nchcs_abovc BASIN DIMENSIONS 50’X 100’ BOTT. I-bunm—%t::;g:gg:ﬁ::s.mﬂs
—_’l :EpcM:lk:vl::yﬁsf , compacied dike ridge no less than 1 ft above the top of the the ground sus M{ ce. (Highes fences may impound volumes of water sufficicat o EMBANKMENT WIDTH 5.00 FT Piedmont—Jan. 1 - May 1 e
= Ghuec failuwe of th smucturs.) EMBANKMENT SLOPES 2:1 upstream Coastal Plain—Doc. 1 - Apr. 15
3 A= 9. Immediaiely stabilize all disturbed areas following construction. 3. Construct the filier fabic from a continuous roll cut 1o the length of the bar- 3:1 downstream Setibn %
; ' : ‘ Fer 10 avoid joiis. When joinis are necessary, securcly fasten the flle cioh : Follow recommendations of soiltests or apply 2,000 Ib/acre ground agricul
SectionAA  "Liner Notes Maintenance  inspect the slope drain and supporting diversion afier every rainfall and prosijx- B £ A o il o R B WIER CALCULATION P T R PRSP D WA
. . Iy rake necessary repas When the protecied arca has boen pers Siikiy 8t . - )
1. La is the length of the riprap Bl M norary mstsus ay Be 1o oo 40 a1 B 4. Support standard streagth filter fabric by wire mesh fastened securely 1o the fi " Muich
: apron. and al ms'l::m LLZ‘::LLL:’,““ t":";;d T o upslope side of the posts using heavy duty wire staples al least 1 inch long, or Q=CwLH" (3/2) Apply 4,000 Ib/acre siraw. Anchor straw by tacking with asphalt, nettin
Pipe Outlet to Well-defined 2 d=15t h il PR, ic wires. Exead the wire mesh support 1o the boitom of the trench. .| of a muich anchoring 100, A disk with blades set nearly straighlcanbgel
Channel ot g .me? r g {nré‘lg{ |:55 - Q = DISCHARGE (CFS) used as a mulch anchoring tool.
. :t‘.h(;r:‘e G“Ia o B g 3 s.WIwnawimmcshsuppmfenceisused.spaneposlsamaﬂmqmofaflapyL Cw = WIER COEFF. (3. 0) .
3t T s R 3;:;;)@1 posts should be driven securely into the ground to a minimum of 18- . 1. = WIER LENGTH (FT) ::f:' nwiltma "'"gm TS Aot fulyadnuatedinr e
tend the apron up the channel H = DRIVING HEAD (FT) mediately fallowing erosion or other damage.
( banks to an elevation of 6° : ' 6. Extra strength filies fabric with 6-ft post spacing does not require wirc msh o
'y (ﬁ & above the maximum tailwater 6.81 SUBS”R_F_ACE DRAIN support feace. Staple or wirc the filter fabric directly 10 posts.
4 H J . depth or tothe top of the bank, = = e -
i whichever is less. 7. Excavaic a rench approximately 4 inches wide and 8 inclmﬁshdccp along he >=
bl . P ; line of from the barrier (Fi 6. :
4. A filter blanket or filter fabric peoposce) e of prsts sid gpsiopo from (AN . & b
should be installed between \ : - Seeding No. 4P tnr- Gentin .
: ; i . Backfill the trench with compacted soil or gravel placed over the filter fabic g Seeding mixture
Plan the riprap and soil foundation. o . = Slopes, Lois Somewhat Species’ Rate (Ib/acre) m
Envelopes should be a mini- . fabric isting ees. Warmer or Drier than 3P, or Biand of 50% KY-31 tall fescue
mum ofa:'. * thick on all sides g s with Physical Limitatlons; and 50% mixture of two or more m z m
of the conduit " . : High Mainterance turf-type tall fescues . 200-250 (o o
F Maintenance Inspect sediment fences at least once a week and after each rainfall. Make @y or o e 4
ired ire il ] Bilend of three or more turf-t EERE
en ; = tall fescues - 200-250 I ' a,
Gravel envelope encased in Sm the fabric of a sediment fence collapse, tear, decompose or become in- | <
Sand and ?_ravei enyelope filter 1zbr%c effective, replace it prompily. Replace burlap every 60 days. Seeding dates n_
no filter fabric I o R <
Remove sediment deposits as necessary Lo provide adequate storage volume for Fall: Aug. 25 - Sept. 15 Aug. 20 - Oct. 25 —— '
wl
Flgure 6.81¢ Drainage envelopes and filters (modified from USDA-SCS) the next rain and to reduce pressure on the fence. Take care (o avoid underma- Winter: IS Feb. 1 - Mar. 31 Q n m
ing the fence during cleanout. For quality turf avoid spring seeding. Where grading is completed duri
blanket ” T - e ;m winter or spring, an ;::me. 1040 saaut 33 Ibvgons Kobz.laospe:::: m m m Q
’ Dutlet—Ensure that the outlet of a drain empties into a channel or 0! r water- Remove all fencing materials and unstab iment deposits ing the ata sep mowed, prepare bed, and seed permanant mixture between <
SR G oy I course above the normal water level. t0 grade and siabilize it afier the contributing dsainage arca has boon propedy Aug. 25 and Sept. 15, g o
; stabilized.
Use outlet pipe of corrugated metal, cast iron, steel pipe, or heavy-duty plastic Soll amendments _ \ o m I n
: ) vithout perforations and at least 10 ft long. Do not use an envelope or filter - o 6.30 GRASS-LINED CHANNELS Apply ime and fertilizer according to soil tests, or apply 4,000 Ib/acre e m
Construction 1. Ensure that the subgrade for the filier and nprap fouow:hlfc sur;qmmd lﬁ naterial around the outlet pipe, and bury at least two-thirds of the pipe length. 0.50 XCAVATED DROP INLET PROTECTIO emporary) . ground agricultural limestone and 1,000 Ib/acre 10-10-10 fertilizer. o m <
ifi i and grades shown in the plan. Compact any fill required in grade © | m
ns ; ) g + . : Muich
SpBleIC&IIO density of the surrounding undisturbed material. Low areas in the subgrade on When outlet velocities exceed those allowable for the receiving stream, outlel Excavated area (as required) e bl 4,000 I i ; : : m
undisturbed soil may also be filled by increasing the riprap thickness. jrotection must be provided (References: Outlet Protection). < T > Apply 4, “:g; g;‘"" m.,,;; ;;t::‘\:'legtw !l::gw;r:! dl::';;ﬂ\;r b;unﬁle o : h n
! oy i i A < = . __% . """Hm”u'd"" nchom' "9 ai, 3 y erimp-
2. The riprap and gravel filter must conform 10 the specified grading limits {ecure an animal guard to the outlet end of the pipe 1o keep out rodents. Side S'DL_’E___‘[?“E - - = =3 - — :'f M'B"""Hmu;h m:h"gn‘::t :’l‘”"‘ with blades set nearly straight can m m
shown on the plans. ) g =HI= “l N ! =" Accumulated L- = 8 Y n m
7 Waterial—Acceptable materials for subsurface drains include perforated, con- = =‘m;. A = = seciment ) = e % i e m
3. Filter cloth, when used, must meet design requirements and be properly inuous closed-joint conduits of corrugated plastic, corrugated metal, concrele, == weep holes = == d 5! == . Fentilize according 1o soil tests or apply 40 Ib/acre nitrogen in Jan, or Feb., > m
protecied from punching of tearing during installation. Repair any damage by ind bituminized fiber. Ensure that the strength and durability of the pipe meet Excavated depth, = [}{[f* for ~ Gravel—iupported by -~ x-section area (A) = bd + Z&° 7. & 40 in Sept., and 40 Ib in Nov., from a 12-4-8, 16-4-8, o similar turf fer- I 1 I P
removing the riprap and placing another picce of filier cloth over the damaged the requirements of the site and are in keeping with the appropriate ASTM mini' —max2' [{|=Js| dewatering hardwaracioth to aliow top width (T) = b + 2dz = tilizer. Avoid fertilizer applications during warm weather, as this increases x e
arca. All connccting joints should overlap a minimum of 1 fi. If the damage is specification for the materials used. below top of inlet =] drainage and restrict ::e"d losses 1o disease. Reseed, fertilize, and mulch damaged areas im- ol A
extensive, replace the entire filicr cloth. " sedimentmovement. iately. Mow to a height of 2.5-3.5 inches as needed. : m
4. Riprap may be placed by cquipmeat, but take car (o avoid damaging the fil Construction 1. Digatrench o grade 3 inches below the design bottom elevation of the pipe i — mlilil== IS Drainage—Install subsurface drains in locations with high waier tbles or "Refer 1o Appendix 8.02or botanical names. ;
¥ Specifications 1 accommodate the envelope or filter material, = =(lIEIN scepage probicms that would inhibit establishmeiii of vegetation in the channel. <
f Sione chaanel bottom lining may be needed where prolonged low is an-
e ey prolonged low flow is an
L as . . - :
g‘. The minimum thickness of the riprap should be 1.5 Umes the maximum Sione 2, Stabilize any soft, yielding soils under the drain with gravel or other suitable ticipated.
iameler. : L
naterial. 3 Outlets—Evaluale the outlets of all channels for carrying capacity and stability Em
‘ 6. Riprap may be ficld stone or rough quarry sione. It should be hard, angular, . : : 4 and protect them from erosion by limiting the exit velocity (Practice 6.41, Ow-
hishlyprpm-resisumm well graded. ;DL:V pipe on the design grade and elevation gvmmng RO ey let Stabilization Siructure).
g e oy o O~ ( Doror s damaet o, waed oo vl SR N i v i
¢} nprap 1l £ ~ X : . :
below it. 8, Place cnvelope or filter matcrial around pipe with at least 3 inches of material bgdcaqc?n[;pha?d ‘by the d;““"‘ use of diversions, sediment traps, protected
A ; | on all sides. side inlets, and vegetative filter strips along the channel. RDD
8. Ensure ma_l the apron is pmwly aligned wnh‘mc receiving sircam aqd ; ; m
Rrﬂfﬂa:ﬂy S?ﬂ_lsll:cﬂlmushout - lc?ﬁf:‘ ot g B that gravel for envelopes md flexible pipe does not exceed 3/4 o P Construction 1. Remove all trees, brush, stumps, and other objectionable material from the !
tions, place it in the upper section of the apron. iach in size to prevent damage (o the pipe. 3, “//// Zs I“\:\\Q AN N i Specifications foundation arca and dispose of properly. RDD
btk o il i ; : e 0 Flow 2
9. Immediatcly afios construction, sabilize ol SR KA S Vg 7, Place filter cloth over gravel envelopes (o prevent movement of soil into the & 2. Excavate the channel and shape it to neat lines and dimensions shown on the Drawn By
(Practices 6.10, Temporary Seeding, and 6.11, Permanent Seeding). gravel. ' plans plus a 0.2-t overcut around the channel perimeter to allow for bulking 8—26—93
Figure 6.50a Excavated drop inlet prolection. during scedbed preparations and sod buildup.
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Lonsiructon 1. Clearthcarcaol ali debrs that might hinder excavation and disposal of spal.

3. Remove and properly dispose of all excess soil so that surface waler may

8. Backfill inmediately after placement of the pipe. Ensure that the backfill
enter the channel freely.

material does not contain rocks or other sharp objects and place it in the trench
ina manner that will not damage or displace the pipe. Overfill the wench slight-
ly to allow for settlement. A

Maintenance Inspectriprap outlet siructures afier heavy rains Lo sce if any erosion around or
below the riprap has taken place or if stoncs have been dislodged. Immediatcly

make all needed repairs o prevent further damage.

SpeC|f|catlons 2. Grade the approach 1o the inlet uniformly.

4. The procedure used 1o establish grass in the channel will depend upon the
severity of the conditions and selection of species. Protect the channel with
mulch or a emporary liner sufficent to withstand anticipated velocities during

3. Protect weep holes by gravel.
4. When the contributing drainage arca has been permaneatly stabilized, stal

g,

9. For the outlet section of the drain, use at least 10 ft of nonperforated cor-
AN (]
SN CA ,(?O l,”

0 TURE CHART 7 e
nigated metal, cast iron, sieel, of heavy-duty plastic pipe. Cover al least two- : : . :
thirds of the pipe length with well-compacied soil. weep holes, fill the basin with stable soil to final grading elevations, compaclii the esublishment period (Appendix 8.05). R (
rly, and stabilize. ~ RTTIILITS /
i _t Yo d50 d La W 10. Keep the setted fill over the pipe sutet slightly higher than the surround- Ty Maintenance During the cstablish ol check inad han. ':?%‘Qii"@‘qg‘;lé Jd:i’.;'% /Ifyz"
HW4 121 " ing ground 10 prevent erosion and wash-out from surface runoff. ) i g Ui establi mcm'pcn . chec grass-lined channels afier every rain- - " £l % .
SED BAS. 14 ﬁ;u 95' Gsfps ot l el 22! 12.8' Maintenance  Inspect, clean, and properly maintain the excavaied basin afier every siorm il fall. After grass is established, periodically check the channel; check it after ) H ? & 5 5 —=
. 0.4 0.9° 20 9.5 i1. Place a suitable animal guard securely over the pipe outlet to keep out ro- the contributing drainage area has been permancally siabilized. TOP'WMm znclrywhcivykml;;fa“h:;wf In; and all{ ﬂ;‘l:: o iots fE - SEO):L | -
dents. factory basin efficicacy, remove scdiment when the volume of the basin check the channel outlet crossings for bank stability and /= T 10067 3 =
bcc‘s?cduccd by onc-half. Spread all excavated material evenly over the sir- evidence of piping or scour holes. Remove all significant sediment accumula- :: n 3 i =
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Maintenance A properly designed and instalied subsurface drain requires little maintesance.
However, ceck drains periodically and especially after heavy rains to see that
they are operating properly. Keepphe outlet free of sediment and other debris,
and keep the animal guard in place and functiohal, Investigate any wet areas
along the line for possible cave-in due 1o vehicle traffic, blockage by roots, or
other problems. Make all needed repairs promptly.
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EXECUTIVE SUMMARY

Project Description: Pyramid Environmental (Pyramid) conducted a geophysical
investigation for Falcon Engineers (Falcon) at multiple parcels (33, 34, 35, 36, 37, 38, 39,
40, 43, 46 and 73) in Mooresville, NC as part of the North Carolina Department of
Transportation (NCDOT) Project R-3833C. Falcon directed Pyramid as to the geophysical
survey boundaries, which were designed to extend from the existing edge of pavement into
the proposed Right-Of-Way (ROW) and/or easements at each parcel, whichever distance
was greater. Historical research suggested that a large volume of coal ash had been
deposited in this area. The purpose of the geophysical investigation was to locate and
delineate the horizontal extents of the buried ash deposit (if present) across the portion of
each property where proposed ROW and/or easements were present.

Geophysical Results:

e The EM31 mapping was successful in delineating a zone of high conductivity soils
across the site.

e Analysis of conductivity trends resulted in the interpretation that buried ash may be
represented by conductivity values greater than 30 millisiemens per meter (mS/m).

e Extensive buried metal utilities were also present across the project site that resulted
in zones of elevated conductivity associated with the buried metal.

e Three distinct zones of increased conductivity were observed at the project site that
do not correspond to buried utilities. These areas are located:

0 1) On the south side of Parcel 43
0 2) On the west side of Parcel 39
0 3) On the west and south sides of Parcel 34

e Using athreshold of 30 mS/m, Pyramid estimates that these areas of possible buried
ash cover an area of approximately 1.2 acres at within the survey boundaries. The
buried ash may also extend further into the properties beyond the survey limits.

e The presence of buried metal utilities may skew these interpretations and/or result
in interference that is obscuring additional ash deposits.

e It is recommended that invasive testing (i.e., soil borings) be performed to depths
of at least 20 feet across the property within the various ranges of conductivities to
verify the threshold that represents the boundary between ash and native soil. The
geophysical results can then be used to extrapolate this boundary around the
perimeter of the entire site with greater accuracy.
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INTRODUCTION

Pyramid Environmental (Pyramid) conducted a geophysical investigation for Falcon
Engineers (Falcon) at multiple parcels (33, 34, 35, 36, 37, 38, 39, 40, 43, 46 and 73) in
Mooresville, NC as part of the North Carolina Department of Transportation (NCDOT)
Project R-3833C. Falcon directed Pyramid as to the geophysical survey boundaries, which
were designed to extend from the existing edge of pavement into the proposed Right-Of-
Way (ROW) and/or easements at each parcel, whichever distance was greater. Historical
research suggested that a large volume of coal ash had been deposited in this area. The
purpose of the geophysical investigation was to locate and delineate the horizontal extents
of the buried ash deposit (if present) across the portion of each property where proposed
ROW and/or easements were present.

The survey area included grass and asphalt road shoulders, parking lots, and medians
surrounding multiple commercial buildings and residential properties. It should be noted
that dense vegetation prevented full access along specific residential properties on the north
side of Brawley School Road. It should also be noted that review of the Final Survey *.dgn
MicroStation file provided to Pyramid by the NCDOT indicated that multiple buried metal
utility lines (water, sewer and gas) extended across various portions of the survey areas.
Such buried metal utility lines can result in localized conductivity increases that can create
interference anomalies in the conductivity results.

Figure 1 provides a map showing the geophysical survey boundaries, the inaccessible
areas, and ground-level site photographs.

FIELD METHODOLOGY

Pyramid utilized electromagnetic geophysical methods to delineate the horizontal extents
of ash at the subject property. Specifically, Pyramid utilized a Geonics EM31-MK1 (EM
31) ground conductivity meter which measures apparent ground conductivity and metal
detection down to a maximum depth of 17 feet below ground surface. The EM31
instrument was coupled to a Trimble AG-114 GPS unit to record the position of the EM
data to sub-meter accuracy during the survey.

The EM31 ground conductivity meter measures apparent ground conductivity (quadrature
phase) and metal detection (in-phase) conditions down to a maximum depth of 15 to 17
feet below ground surface. The EM31 method determines electrical properties of the earth
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materials by inducing electromagnetic currents in the ground and measuring the secondary
magnetic field produced by these currents. An alternating current is generated in the
transmitter coil located at one end of the instrument. The secondary magnetic field, which
is produced by currents through the earth, induces a corresponding alternating current in
the receiver coil located at the opposite end of the instrument. The instrument runs at an
operating frequency of 9.8 kilohertz (kHz).

After compensating for the primary field, which can be computed from the relative
positions and orientations of both coils, the magnitude and relative phase of the secondary
field are measured. These measurements are then converted to components of in-phase and
90 degrees out-of-phase (quadrature) with the transmitted field. The out-of-phase or
quadrature component, using certain simple assumptions, is converted to a measurement
of apparent ground conductivity in millisiemens per meter (mS/m). These conductivity
values can be used to infer changes related to anomalous subsurface deposits such as coal
ash. The in-phase component responds to high conductive areas (above 100 mS/m) or to
areas containing metallic objects and debris and the values are expressed in terms of
relative units or parts per thousand. Therefore, the in-phase data can be used to identify
areas that may contain buried metallic material across areas recording lower conductivity
values.

A series of transects were performed using the EM31 instrument generally spaced 10 feet
apart and extending typically parallel to the direction of Brawley School Road. Subsequent
to the initial data collection, Pyramid collected additional reconnaissance EM data along
transects at a coarser spacing in the north-central portion of the survey area. Following the
field survey, data were downloaded and processed using TrackMaker31 EM processing
software, and a contour map of conductivity was generated using Surfer 16.0 contouring
software (see Figure 2).

DISCUSSION OF RESULTS

A contour map of the EM31 quadrature results (conductivity) is presented in Figure 2. It
was expected that the presence of buried ash would result in a significant increase in ground
conductivity relative to the surrounding native soil. The figure shows a wide range of
conductivity values across the property. As mentioned previously, Pyramid has analyzed
the locations of buried metal utility lines using the MicroStation files provided by the
NCDOT. These metal utility lines can result in conductivity increases that are unrelated to
geologic conditions. The metal utility lines have been extracted from the MicroStation file
and overlain on the conductivity results for reference. The majority of the metal utility lines
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are running parallel to the roadways in the road shoulders, and clearly show linear increases
in conductivity at the locations of the utilities.

Review of the collective conductivity results indicate that background soil conditions are
generally represented by conductivity values ranging from approximately 5 to 30 mS/m.
Negative conductivity values are typically indicative of surface metal objects such as signs,
light poles, vehicles, and other objects. These features can generally be ignored for the
purposes of analyzing possible buried coal ash.

Specific to coal ash, Pyramid examined all areas where conductivity values increased to
approximately 30 mS/m and higher. Analysis of the locations of buried metal utilities
indicate that the majority of the zones where elevated conductivity was observed correlate
to the locations of utilities. However, three distinct zones of increased conductivity are
observed at the project site that do not correspond to buried utilities. These areas are
located: 1) On the south side of Parcel 43, 2) On the west side of Parcel 39, and 3) On the
west and south sides of Parcel 34. These zones are interpreted to contain possible buried
coal ash. It is also likely that, if these areas are representative of coal ash, the coal ash
extends further into the interior of each parcel.

Soil borings have not yet been performed at the site. Boring data would allow Pyramid to
verify if these zones contain coal ash and determine the exact conductivity value that
represents the boundary between native soil and ash. However, the trend observed in the
geophysical data suggests that there is a sharp decrease in conductivity surrounding the
possible ash deposits at a value of approximately 30 mS/m.

The relative consistency of soil conductivity lower than 30 mS/m across the site indicates
that this value can be used as an approximate threshold to distinguish between native soil
and the ash deposit. The yellow areas shown on Figure 3 use this threshold to provide
estimated boundaries of the ash deposits. This interpretation results in a total combined
area of approximately 1.2 acres containing buried ash within the survey boundaries. The
results also suggest that the ash deposit may extend further into the properties beyond the
survey limits. If these zones are representative of containing buried ash, it is apparent that
the NCDOT would likely encounter ash during construction depending on the depth of the
ash deposit relative to the depth of excavation.

Figure 3 also includes recommended boring/soil sampling locations within the possible
ash deposits, as well as in specific areas outside of the ash to help constrain its extents (if
present) and differentiate between conductivity increases related to soil conditions versus
buried metal utilities. Pyramid recommends performing soil sampling in the majority of
these locations as well as other areas for additional background information.
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In summary, the EM31 mapping at the R-3833C project site site was successful in
delineating multiple areas of high conductivity soils across the site that may be associated
with buried ash. The presence of buried metal utilities may skew these interpretations
and/or result in interference that is obscuring additional ash deposits.

SUMMARY & CONCLUSIONS

Pyramid’s evaluation of the geophysical data collected at the NCDOT Project R-3833C
project site provides the following summary and conclusions:

e The EM31 mapping was successful in delineating a zone of high conductivity soils
across the site.

e Analysis of conductivity trends resulted in the interpretation that buried ash may be
represented by conductivity values greater than 30 mS/m.

e Extensive buried metal utilities were also present across the project site that resulted
in zones of elevated conductivity associated with the buried metal.

e Three distinct zones of increased conductivity were observed at the project site that
do not correspond to buried utilities. These areas are located:

0 1) On the south side of Parcel 43
0 2) On the west side of Parcel 39
0 3) On the west and south sides of Parcel 34

e Using athreshold of 30 mS/m, Pyramid estimates that these areas of possible buried
ash cover an area of approximately 1.2 acres within the survey boundaries. The
buried ash may also extend further into the properties beyond the survey limits.

e The presence of buried metal utilities may skew these interpretations and/or result
in interference that is obscuring additional ash deposits.

e It is recommended that invasive testing (i.e., soil borings) be performed to depths
of at least 20 feet across the property within the various ranges of conductivities to
verify the threshold that represents the boundary between ash and native soil. The
geophysical results can then be used to extrapolate this boundary around the
perimeter of the entire site with greater accuracy.

LIMITATIONS
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Geophysical surveys have been performed and this report prepared for Falcon in
accordance with generally accepted guidelines for EM31 surveys. It is generally
recognized that the results of the geophysical surveys are non-unique and may not represent
actual subsurface conditions. The EM31 results obtained for this project have been used to
delineate the suspected ash deposit. However, some of the ash may not be detected by the
EM31 investigation. Furthermore, some EM31 apparent conductivity anomalies may be in
response to other hydrologic or geologic factors. The EM31 data is a function of the
average conditions within the upper 15-17 feet of soil directly underlying the instrument at
the time of data collection.
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